Introduction
============

Depression is a common and serious disease with prevalence of 3% in Denmark.[@b1-clep-8-475],[@b2-clep-8-475] At any given time, \~150,000 Danes thus suffer from moderate-to-severe depression according to the International Classification of Diseases, 10th version (ICD-10). The World Health Organization expects depression to be the second leading cause of world disability by 2020 and by 2030 it is expected to be the largest contributor to the disease burden worldwide.[@b3-clep-8-475]

The treatment results are often unsatisfactory as many cases become chronic and during the last 15 years, an increasing number of patients receive disability pensions.[@b4-clep-8-475]--[@b6-clep-8-475] Furthermore, many patients are readmitted several times. Assessing the quality of care has thus become increasingly important given the development over the last 30 years. While the number of available psychiatric beds in Denmark has been reduced by 60%--70%, the number of treated patients is doubled in the same period.[@b7-clep-8-475]

Aim of database
---------------

On this background, the development of the Danish Depression Database (DDD) as a national register for clinical quality started in 2008 within the Danish National Indicator Project framework.[@b8-clep-8-475] The register was established through collaboration among the Ministry of Health, the National Health and Medicines Authority, the Danish Regions, health care professional organizations, and scientific societies.

The aim was to assess and improve the quality of treatment and care to all patients with depression referred to psychiatric hospitals in Denmark with particular focus on the effects of treatment, evaluation of suicide risk, and the transition from inpatient to outpatient status. The database was fully functional in 2011 and since 2012 the DDD has published an annual report on data registered the past year.

Study population
----------------

The database contains data on depressed patients, who have either been admitted to one of the nearly 60 psychiatric hospital wards or treated at one of the 190 hospital outpatient clinics in Denmark. Since no private psychiatric hospitals exist in Denmark, the registration of depression requiring admission is complete. However, most cases with mild- to-moderate depression are treated by general practitioners or specialists in psychiatry working in private practice, and are thus not registered in DDD. Also the few individuals hospitalized in a nonpsychiatric hospital and being treated for depression are not included in the database.

The following disorders are included according to the ICD-10: F32 Depressive episode, F33 Recurrent depressive disorder, F34.1 Dysthymia, and F06.32 Organic depressive disorder. Patients with other psychiatric diagnoses with lower F-numbers (eg, schizophrenia) are excluded, whereas persons with for instance depression and a personality disorder are not.

Participation in the DDD is mandatory for all Danish psychiatric hospitals, relevant clinical departments, and units treating patients with depression. As mentioned, private outpatient clinics exist in Denmark but these are not yet included in the reports from the DDD.

Only patients aged above 18 years with permanent residence in Denmark are registered in the database. Readmissions were combined to one period, in case the first contact was closed \<4 days prior to any new admission in the same hospital. The same principle was applicable to outpatient contacts.

From the Danish National Patient Register, the codes of diagnosis and date of admission or inclusion in an outpatient clinic are gathered. As this registration is mandatory, nearly 100% data completeness is obtained. The data representing the indicators mentioned in the following is reported by the treating clinicians and thus added to the records from the Danish National Register of Patients. This data is, however, not complete and highly dependent on the amount of work delivered from the local department.

All five regions in Denmark have contributed to the database since it was launched in 2011. Approximately 5,500 inpatients and 7,500 outpatients have been registered in the database each year, but the completeness of the individual indicators vary from department to department and from region to region. For instance, it is mandatory in Denmark to have a physical examination at admission to a psychiatric ward, but the indicator is only filled in \~40% of the cases. One of the reasons for this meager result is that, for technical reasons, it is not possible to identify the individual ward in a department, which hinders optimization of the registration process in the individual wards. A total of 24,083 inpatients and 29,918 outpatients have been registered. Admissions shorter than 24 hours have been removed, as these are typically visits in a psychiatric emergency room and short admissions for electroconvulsive treatment.

The annual report from the register makes comparisons between regions and individual departments in Denmark possible.

Main variables and the rationale behind them
--------------------------------------------

The DDD includes a number of process indicators and data on the number of treated patients, and to what extent the hospitals and the outpatient clinics fulfilled each indicator. The indicators assessing particular health structures, processes, and outcomes were selected by a panel of experts consisting of psychiatrists, psychologists, nurses, occupational therapists, and social workers. Several indicators were found relevant, but since the registration had to be manageable for the clinicians who were going to report the data, the total number of indicators was reduced to 13.

The definitions of the indicators within the DDD are listed in [Table 1](#t1-clep-8-475){ref-type="table"}. The main indicators are: Has the patient been thoroughly somatically examined? This was considered important, as several studies have shown an increased mortality due to somatic diseases among patients with depression.[@b9-clep-8-475]Has the psychopathology of the patient been assessed by a psychiatric specialist within 7 days of admission? Due to lack of psychiatrists in Denmark, this is a huge problem.[@b7-clep-8-475] Specially trained psychologists and nurses assess many patients supervised by a psychiatrist, but interview face-to-face with a psychiatrist is considered important for instance in cases with depression secondary to medical or neurological conditions. According to the registration in the DDD, only between a third and a half of the depressed patients are interviewed by a specialist in psychiatry within the first week. There is, however, considerable variation from department to department.Has psychiatric aftercare been scheduled for inpatients? Apart from effective acute management, care for hospitalized patients must include efficient transfer from hospital services to community-based services. However, patients with depression and other psychiatric disorders often fail to adhere to treatment after hospital discharge, which has been connected with relapse, rehospitalization, and suicide across diagnoses.[@b10-clep-8-475] An American study of 3,113 psychiatric admissions showed that patients who did not have an outpatient appointment after discharge were twice as likely to be rehospitalized in the same year.[@b11-clep-8-475] It appears from the DDD that aftercare has been scheduled for inpatients in only 40%--60% of the cases. Again there is considerable variation from department to department.Is the patient readmitted within 30 days? The 30-day rehospitalization rate may be the best indicator of the effectiveness of the care received during an admission,[@b11-clep-8-475] but as mentioned, efficient transfer to the general practitioner or other community-based services are also of importance. However, the efforts to contain the costs of treating depression and other psychiatric disorders have as mentioned implied a reduction in psychiatric beds, which again has resulted in shorter terms of inpatient care and therefore higher rates of hospital readmission. The rehospitalization rate was therefore considered important to monitor. In 2014, it was 10% on the average in Denmark for depressed patients with some variation across the country.

Follow-up
---------

Each patient is interviewed with the Hamilton depression scale (17-item version) at admission to a hospital and after discharge as well as when starting and terminating outpatient treatment. The Hamilton depression scale is widely used in Denmark and video-clips of Hamilton-interviews have been made for educating the staff. In the same vein, the suicide risk is systematically assessed both before and after treatment. This is considered very important as studies have shown two large peaks of risk for suicide around psychiatric hospitalization, one in the first week after admission and another in the first week after discharge.[@b12-clep-8-475]

Luckily, very few patients die during admission (12 out of 6,514 patients in 2014) or within the first month after discharge (n=26) but such unfortunate events are also monitored. It is not possible to meaningfully compare different departments because the numbers are so small, but the affected hospitals are thus able to make a journal audit to investigate possible ways of preventing the events. The data on mortality as well as readmittances are drawn from the mandatory registers and thus data completeness is achieved.

The report from the DDD from 2014 is available on the Internet.[@b13-clep-8-475]

Examples of research
--------------------

At the time when the DDD was launched, the psychiatric service was under massive pressure due to lack of doctors and concomitantly accreditation according to "The Danish Quality model". During the last years, several new computer systems containing the patient records have been implemented, which also has put a drain on doctors' forces. Therefore, it has shown very difficult to obtain completeness of the clinicians' registrations. The database has thus only been used for few research projects, for instance, a study with the research question "Can large hospitals provide better quality of treatment to depressed patients than small hospitals?", to be published. Furthermore, studies are on their way to validate the information in the DDD by comparing randomly drawn samples of data with the corresponding patient records.

Administrative issues and funding
---------------------------------

The DDD is part of the Danish Clinical Registries[@b14-clep-8-475] that constitute the infrastructure of National Clinical Quality Databases. The Clinical Registries in Denmark are founded on a national initiative, mandated by law and regulated by national government, but financed and owned by regional governments.

Conclusion
==========

Data is collected from a national register comprising patients receiving hospital treatment in the Danish Health Care System as both inpatients and outpatients, which is rare in an international context. All patients diagnosed with depression in a hospital regime are registered. Hence, data is unique with no selection bias. The main purpose of the database is not only to improve quality in treatment and care of patients with depressions but also to make epidemiological research possible. In spite of several years of existence, problems exist regarding completeness of some of the data reported by the clinicians, which hinders use of the database's full potential.
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Review of indicators of quality in treatment in the Danish Depression Database

  Indicator   Definition                     
  ----------- ------------------------------ ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  1           Examination by psychiatrist    Indication of whether the patient's psychopathological assessment was performed by a specialist in psychiatry within 7 days after admittance to the hospital ward (for inpatients) or within 30 days (for outpatients)
  2           Somatically examined           Neurological examination, relevant laboratory tests and other examinations within 2 days (for inpatients) or within 30 days (for outpatients)
  3           Assessment by social worker    Assessment of need for acute or longer-term support, such as help with changing housing, financial help to purchase medicine, educational guidance, rehabilitation, and application for disability benefits
  4           HAM-D17 assessment (I)         Initial assessment using HAM-D17 within 7 days (for inpatients) or within 30 days (for outpatients)
  5           HAM-D17 assessment (II)        Assessment using HAM-D17 at discharge from hospital or at termination of outpatient treatment
  6           Suicide risk assessment (I)    Using structured interview at admittance or at start of treatment (outpatients)
  7           Suicide risk assessment (II)   Clinician's assessment of the patient's risk of suicide when discharge from hospital is planned
  8           Psychotherapy                  Psychotherapy offered to outpatients \<90 days after first visit
  9           Contact with relatives         Staff contact with the patient's relatives during hospitalization or \<90 days after first visit for outpatient
  10          Psychiatric aftercare          Concrete agreement involving professional support for inpatients after discharge
  11          Rehospitalization              Rehospitalization within 30 days after discharge
  12          Deceased                       Deceased within 30 days after discharge
  13          Deceased                       Deceased during stay in hospital

**Abbreviation:** HAM-D17, Hamilton depression scale (17-item version).
